We report measurements of the resistivity p, Sommerfeld coeScient of specific heat y, and magnetization M of polycrystalline YbAgCu4 in high magnetic fields 0~B~18 T [in the case of M (8) 
I. INTRODUCTION
Magnetic fields have proven to be a useful probe of the ground state of strongly correlated electron systems' and have revealed unexpected phenomena in heavy-fermion compounds, such as the metamagnetic transitions that occur in CeRu2Si2 (Refs. 2 and 3) and Upt3 (Refs. 4 and 5) at fields of 8 and 20 T, respectively. In addition, magnetic field as a thermodynamic variable can be used to test theoretical models commonly invoked to explain zero-field properties of these materials. In particular, we are interested in addressing two specific issues: (I) How well can the thermodynamic properties of periodic mixed-valent compounds be described in terms of the Kondo-Anderson impurity model, and (2) how well do existing theories of the field-dependent scattering rate of heavy-fermion compounds describe the measured magnetoresistivity? To address these issues, we have measured the field dependence of the specific heat C( T) and electrical resistivity p(T), and the magnetization M(8) of the weakly mixed-valence compound YbAgCu4. Zero-field studies of this material show that the 4f-occupation number is nf = 0. 88 (Ref. 7) and that the linear-intemperature (Sommerfeld) The temperature-dependent susceptibility of YbAgCu4 (as well as of several alloys, to be discussed in Sec. IV) is shown as the solid line in Fig. 1 . The magnetization at 400 mK for field up to 50 T is given in Fig. 2 The average value of TI deduced from these studies is TL = 120+ K.
In Fig. 2(a) Fig. 2(c) . Hewson and Rasul' give a low-field expansion for the zero-temperature magnetization M(8 ), which can be difFerentiated to give an expression for the susceptibility of the form y(B )/y(0) = 1+a2x +a4x, where x =gp&8/k~TI . The values of the coeKcients can be determined from those tabulated in the theoretical paper. ' In Fig. 2(c) we show the resulting curve for J=7/2 plotted as y(0)(1+a&x +a~x ) for g(0)=0.022 emu/mole and TI =77 K. This is compared to the differential susceptibility y(8 ) = dM/dB obtained by diff'erentiating the data of Fig. 2(b) taken at 4 K. Note that for these data the ordinate is calibrated.
We see that the fit is respectable. Were we to use a value for TI =120 K, the theory curve would underestimate the measured ratio of g(18T)/y(0) by a factor of 1.14.
Note that the shape of the theory curve is good for the choice Tl =77 K, but the value of y(0) utilized is that appropriate to a characteristic temperature TI =117 K.
Again, this means that the characteristic field Bo is overestimated by the theory.
The value of characteristic temperature determined from the specific-heat coefficient at zero field [ Fig. 3(a) Fig. 3( b) corresponds to this expression and was obtained from y(0)(1+a2x +a4x ) with y(0) =243 mJ/mol K ) and Tl =77 K. The experimental data increase more rapidly than predicted. This has two important implications: (1) The Wilson ratio is not constant but decreases by 4% over the interval 0 -10 T. (2) The characteristic field as measured by the variation of y(8)/y(0) is yet smaller than that determined from M(8). The value TL =63 K must be used to fit the data [solid line in Fig. 3(b The resistivity measured in five fields ranging from 0 to 18 T is plotted versus temperature in Fig. 4(a) . The magnetoresistance is positive over these temperature and field intervals and becomes vanishingly small at higher temperatures as shown explicitly in Fig. 4(b) .
In Fig. 5 
i.e. , p, (T)+po+bps(T) is the resistivity that would be measured in absence of field (and hence, no cyclotron orbits) but with the scattering rate being the same as in presence of a field. The correction b, ps(T) for fielddependent scattering was determined by solving Eq. (2) iteratively. The result is shown as the dashed-dotted line in Fig. 5(b =po (8)+A (8) The solid line in Fig. 6(c) In Fig. 7(a) we compare the magnetoresistance at 4 K for these alloys to that of YbAgCu4. Alloying decreases the magnetoresistance, but the effect increases uniformly as the resistance ratio rp decreases, which suggests that the decrease is primarily due to a decrease in m,~=Brp. In Fig. 7(b 
